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ing device for a motorcycle, wherein a sound source 
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with a locking device, wherein a sound emitting port is 
opened in a front cover located above a front fender, 
and said sound source is mounted in the vicinity of said 
sound emitting port 
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Description 

[0001] The present invention relates to a locking de- 
vice for a motorcycle, a motorcycle with a locking device 
and a method for controlling locking device. In particular 
it is provided an anti-theft locking device for a motorcy- 
cle. The motorcycle herein includes a small motorcycle 
such as a scooter, a motor driven bicycle such as a 50cc 
motorcycle and a small two-wheeled vehicle such as a 
motor-assisted bicycle. 

[0002J As a locking device for preventing theft of a mo- 
torcycle, there is provided a shutter-type key lock for hid- 
ing a keyhole of a key cylinder into which an ignition key 
for starting an engine is to be inserted under a cover. 
Such a shutter-type key lock automatically locks a rear 
wheel when the shutter thereof is closed with a hand 
and is unlocked with an exclusive key for unlocking at 
the time of riding. A handle can be also locked with the 
shutter-type key lock. 

[0003] A small motorcycle such as a scooter has a 
bag compartment formed under a hingedly openable 
seat and provided with a seat lock for locking the seat 
in a closed state. The seat lock is automatically locked 
by closing the seat and unlocked with an exclusive key 
or an ignition key. 

[0004] In order to improve the convenience of the 
locking device for a motorcycle, a remote control device 
for a motorcycle which allows unlocking of the lock by 
remote control operation is designed by the present in- 
ventors and underdevelopment. The remote control de- 
vice allows unlocking from a position away from the ve- 
hicle body, when an unlocking signal is sent from a 
transmitter carried by a user to a receiver mounted on 
a vehicle body. The unlocking signal is inputted to a con- 
trol unit, whereupon an unlocking mechanism for a shut- 
ter-type key lock and a seat lock is actuated. 
[0005] In motorcycles, an anti-theft device such as an 
immobilizer has been put to practical use in addition to 
such a locking device. The immobilizer, which includes 
a vibration sensor or a tilt sensor installed in a vehicle 
body, Is actuated to sound an alarm when vibrations or 
a tilt is detected while a main switch is off. When the 
shutter-type key lock is unlocked and the main switch is 
turned on, the operation of the immobilizer Is released 
and the alarm is not sounded. To employ the above- 
mentioned remote control device, it can be thought that 
the remote control device may be so constituted that 
when an unlocking signal is sent from a transmitter to a 
receiver on a vehicle body, the locking device is un- 
locked and the operation of the immobilizer is released 
by the unlocking signal. 

[0006] When such a locking device for a motorcycle 
is provided with an unlocking informing mechanism to 
permit a user to recognize the release of locking, the 
convenience thereof is further enhanced. As such an 
unlocking informing mechanism, there is a thought of 
turning on and off flasher lamps several times. The blink- 
ing of the flash lamps is convenient because the release 



of locking can be recognized from a position away from 
the vehicle body when, for example, the locking is re- 
leased by a remote control operation. 
[0007] With the constitution of turning on and off flash 

5 lamps, however, there may arise a problem of blinking 
of the flash lamps during running by maloperation of the 
remote control. Also, the blinking may be difficult to rec- 
ognize when the motorcycle is behind other vehicles in 
a parking lot accommodating a large number of vehi- 

10 des. 

[0008] It is an objective of the present invention to pro- 
vide a locking device for a motorcycle, a motorcycle with 
a locking device as well as a method for controlling lock- 
ing device in which the convenience is improved. 

15 [0009] According to a first aspect of the present inven- 
tion, said objective is solved by a locking device for a 
motorcycle, wherein the device comprises a sound 
source adapted to emit a sound upon unlocking. 
[0010] Preferably, said locking device for a motorcy- 

20 cle comprises a remote control receiver for a remote 
control operation, wherein said sound source is con- 
nected to the remote control receiver, and said sound 
source is provided for emitting a predetermined elec- 
tronic sound for a predetermined period of time when 

25 an unlocking signal is Inputted to said remote control re- 
ceiver. 

[0011] Preferably, said sound source comprises a 
sound source selecting circuit for selecting an electronic 
sound pattern from a plurality of electronic sound pat- 

30 terns, a sound source element for generating an elec- 
tronic sound in accordance with the selected electronic 
sound pattern, an amplifying circuit for amplifying the 
generated electronic sound signal, and a loudspeaker 
for emitting the amplified electronic sound signal as the 

35 sound. 

[0012] Preferably, said locking device for a motorcy- 
cle comprises an anti-theft device for controlling a main 
switch of the motorcycle. 

[0013] According to a second aspect of the present 

40 invention, the objective mentioned above is solved by a 
motorcycle with a locking device according to at least 
one of the claims 1 to 4, wherein said sound source is 
mounted on a vehicle body of the motorcycle, and a 
sound emitting port is opened in a front cover located 

45 above a front fender, and said sound source is mounted 
in the vicinity of said sound emitting port 
[0014] Preferably, said motorcycle comprises flasher 
units, wherein said flasher units are adapted to emit a 
light signal upon unlocking. 

50 [0015] According to a method aspect of the present 
invention, the objective mentioned above is solved by a 
method for controlling locking device for a motorcycle, 
characterized by generating a sound upon unlocking. 
[0016] Preferably, said method comprises a remote 

55 control operation , wherein an unlock signal is generated 
in accordance with said remote control operation and 
the sound is generated upon unlocking in accordance 
with said unlock signal. 
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[001 7] Preferably, said method comprises the steps 
of: 

selecting an electronic sound pattern from a plural- 
ity of electronic sound patterns, 
emitting the sound in accordance with the selected 
electronic sound pattern. 

[001 8] Preferably, said method further comprises the 
steps of: 

- c^nerating an electronic sound in accordance with 
the selected electronic sound pattern, 

- amplifying the generated electronic sound signal, 

• emitting the amplified electronic sound signal as the 
sound. 

[0019] It Is an advantage of the present invention, to 
improve the convenience by providing means for inform- 
ing a transition from a locked state to an unlocked state. 
[0020] Preferred embodiments of the present inven- 
tion are laid down in the dependent claims. 
[0021] In the following, the present invention is ex- 
plained in greater detail with respect to several embod- 
iments thereof In conjunction with the accompanying 
drawings, wherein: 

Fig. 1 is a block diagram illustrating a basic constitu- 
tion of a locking device according to an embod- 
iment; 

Fig. 2 is a block diagram of a sound source unit; 

Fig. 3 Is a flowchart illustrating the operation of the 
sound source unit of the locking device for a 
motorcycle according to an embodiment; 

Fig. 4 is a block diagram illustrating the constitution 
of a locking device with a shutter-type key lock 
and a seat lock according to an embodiment; 

Fig. 5 is a side view of a scooter-type motor cycle 
provided with the locking device for a motorcy- 
cle according to an embodiment; 

Fig. 6 is a side view of the vicinity of an attaching por- 
tion of the sound source unit; 

Fig. 7 Is a front view of the vicinity of the attaching 
portion of the sound source unit; 

Fig. 8 is a top view of the vicinity of the attaching por- 
tion of the sound source unit; and 

Fig. 9 Is a detail view of the vicinity of the attaching 
portion of the sound source unit. 

[0022] Fig. 1 is a block diagram illustrating the basic 



constitution of the lock device for a motorcycle accord- 
ing to an embodiment 

[0023] The embodiment shows a lock device utilizing 
a remote control device comprising a remote control 

5 transmitter 1 for releasing locking by remote control op- 
eration and a remote control receiver 2. The remote con- 
trol receiver 2 is mounted on a vehicle body The vehicle 
body is provided with a locking device 4 such as a shut- 
ter-type key lock for covering a key cylinder (not shown) 

10 and an unlocking mechanism 3 thereof. The remote 
control receiver 2 is connected to an anti-theft device 
(immobilizer) 6 and to a sound source unit 7 according 
to the embodiment. In this embodiment, the remote con- 
trol receiver 2 is also connected to on- body flashers 5, 

15 which inform release of unlocking in response to recep- 
tion of an unlocking signal. The operation of the remote 
control locking device is as follows. 
[0024] The locking device 4 such as a shutter-type 
key lock is manually locked by an ordinary way. When 

20 the locking device is unlocked, an unlocking signal sent 
. by operating the remote control transmitter 1 is received 
by the remote control receiver 2. Based on the signal, 
the unlocking mechanism 3 Is actuated to unlock the 
locking device 4. When the unlocking signal is received, 

25 the on-body flashers 5 are turned on and off as an an- 
swer back for informing the sender of the reception of 
the signal. Based on the unlocking signal from the re- 
mote control transmitter 1 , the operation of the anti-theft 
device such as an immobilizer mounted on the vehicle 

30 body is released, thereby allowing a user to ride the ve- 
hicle. In the embodiment, the unlocking signal also ac- 
tuates the sound source unit 7, which generates a pre- 
determined electronic sound to Inform the user (sender) 
of the release of locking. The answer back by the on- 

35 body flashers 5 may be omitted. 

[0025] Fig. 2 is a block diagram of the above-men- 
tioned sound source unit. 

[0026] The sound source unit 7 comprises a CPU 9 
consisting of a switch element connected to a on-board 

40 battery 14 and so on, a sound source selecting circuit 
1 3 for selecting a required electronic sound pattern from 
a plurality of preset electronic sound patterns (signal- 
reception melodies), a sound source element 10 for 
generating an electronic sound of the set electronic 

45 sound pattern, an amplifying circuit 1 1 for amplifying the 
thus generated electronic sound signal, and a loud- 
speaker 12 for emitting the thus amplified electronic 
sound signal as a sound. The sound source unit 7 is 
formed as an integral component accommodated in a 

50 case or the like and mounted on the vehicle body as 
described below. 

[0027] The operation of the sound source unit 7 con- 
stituted as above is as follows. When an unlocking sig- 
nal Is inputted from the remote control transmitter to the 
55 receiver on the vehicle body as described before, for ex- 
ample, the signal is inputted via an interface 8 (l/F) to 
the CPU 9 and recognized therein. Based on the unlock- 
ing signal, the CPU 9 activates the sound source ele- 
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ment 10 in accordance with an electronic sound pattern 
selected with the sound source selecting circuit 13 to 
form an electronic sound signal. The electronic sound 
signal is emitted from the loudspeaker 12 via the ampli- 
fying circuit 1 1 toward the outside of the vehicle body, 5 
whereby an user who has sent the unlocking signal can 
recognize with the sound that the unlocking signal has 
been received by the vehicle body side. 
[0028] The user may set the sound for informing the 
release of the shutter-type key lock 16 (Fig. 4) and the 10 
sound for informing the release of the seat lock 18 (Fig. 

4) in different electronic sounds from a plurality of pre- 
determined sound sources so that the user can distin- 
guish which lock has been operated. The user may input 
and store such electronic sound patterns in a memory 1 s 
as electronic data and make a selection therefrom. 
[0029J To the CPU 9, the sound source element 10, 
and the amplifying circuit 11 Is supplied electric power 
from the on-board battery 14 via a power source circuit 

15. 20 
[0030] Fig. 3 is a flowchart illustrating the operation of 
the sound source unit of the locking device according to 
an embodiment. 

[0031] The sound source unit 7 shown in Fig. 2 waits 
an input of an unlocking signal from the remote control 25 
transmitter"! (Fig. 1) (Step 1). When a signal is inputted 
(Step 2), whether the signal pattern thereof matches the 
pattern of the unlocking signal previously stored in the 
CPU 9 is checked (Step 3). This is for the prevention of 
maloperation by a disturbing signal or other signals. 30 
When the signals match with each other, a sound source 
of an electronic sound pattern previously set in the CPU 
9 is selected (Step 4), and an electronic sound is gen- 
erated and emitted to the outside via the loudspeaker 
1 2 (Fig. 2) (Step 5). The electronic sound is stopped af- 35 
ter a lapse of a predetermined period of time, and the 
sound source unit 7 returns to the initial state (Step 6). 
[0032] Fig. 4 is a block diagram illustrating the consti- 
tution of the locking device for a vehicle with a shutter- 
type key lock and a seat lock according to embodiment *o 
[0033] Designated as 16 is a shutter-type key lock 
(shutter-type anti-theft device) for hiding a keyhole of a 
key cylinder into which an ignition key for starting an en- 
gine is to be inserted with a shutter 17 and as 18 is a 
seat lock for locking the seat 19 (see Fig. 5) in a dosed 45 
state. The shutter-type key lock 16 and the seat lock 18 
are unlocked by an unlocking device 20. When the shut- 
ter 17 Is closed with a hand, the shutter-type key lock 
16 is automatically locked in that state. The seat lock 1 8 
automatically locks the seat 19 when the seat 19 (Fig. 50 

5) is closed. 

[0034] The lock unlocking device 20 is electrically 
connected to a main body unit 21 , which comprises a 
remote control receiver (not shown) for receiving a sig- 
nal from the remote control transmitter 1 , and a control 55 
unit (not shown) for controlling the operation of the un- 
locking device 20 based on the signal received by the 
receiver. To the main body unit 21 , the sound source unit 
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7 for generating the electronic sound, shown in Fig. 2, 
a battery 14 and an anti-theft device (immobilizer) 23 
are electrically connected. A main switch (ignition 
switch) 22 is connected to the battery 14 and the immo- 
bilizer 23. 

[0035] The remote control transmitter 1 shown in Fig. 
4 is carried by a rider. The other elements are mounted 
on a body of a motorcycle (Fig. 5). The remote control 
transmitter 1 is provided with a shutter-type key lock re- 
lease button 1a and a seat lock release button 1b. 
[0036] In the remote control-type locking device hav- 
ing above constitution, when an unlocking signal is sent 
from the transmitter 1 , the receiver of the main body unit 
21 receives the signal. The signal is in turn sent via the 
control unit to the unlocking device 20, which unlocks 
the shutter-type key lock 16 and/or the seat lock 18. The 
unlocking signal also stops the operation of the anti-theft 
device 23. Moreover, the unlocking signal actuates the 
sound source unit 7 to make it generate a predetermined 
electronic sound. 

[0037] Fig. 5 is a side view of a scooter-type motorcy- 
cle provided with the locking device for a motorcycle ac- 
cording to an embodiment. 

[0038] As shown in Fig. 5, a head pipe 24 is located 
at an upper front part of a vehicle body 36 and a key 
cylinder 33 is disposed beside the head pipe 24. A steer- 
ing shaft 25 rotatably extends through the head pipe 24. 
A handle 26 is secured to an upper end of the steering 
shaft 25 and a front fork 27 is connected to a lower end 
thereof. A front wheel 28 is rotatably supported at a low- 
er end part of the front fork 27. 
[0039] A down tube 29 , which is bent midway, extends 
from the head pipe 24 toward the rear of the vehicle body 
36. A pair of right and left rear frames 30 branching from 
the rear end of the down tube 29 are disposed toward 
the rear of the vehicle body 36. 
[0040] A portion in the vicinity of the head pipe 24 is 
covered with a resin front cover 31, and a front fender 
32 is provided at a lower part thereof. The front fender 
32 is integrally molded with the front cover 31. A horn 
34 for generating a klaxon sound is disposed in front of 
the head pipe 24 in the front cover 31 . An opening pro- 
vided in front of the horn 34 for allowing the sound from 
the horn 34 to be well transmitted to the outside forms 
a sound emitting port 35. 

[0041 ] The sound source unit 7 is located in the vicin- 
ity of the horn emitting port, below the horn 34, in the 
front cover 31 above the front fender 32, and disposed 
such that the electronic sound thereof may be transmit- 
ted from the sound emitting port 35 to the outside. 
[0042] A seat 19 is provided at an upper rear part of 
the vehicle body 36. The seat 19 includes a seat lock 
18 (Fig. 4) and becomes rotatable about the front end 
thereof when the seat lock 1 8 Is unlocked. A storing box 
37 which opens at the top when the seat is rotated is 
provided under the seat 19 and a fuel tank 39 is dis- 
posed in the rear thereof. The main body unit 21 (Fig 4) 
is disposed in the storing box 37. The portion under the 
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seat 19 is covered with a side cover 38. Orvbody flash- 
ers 5 are disposed on the right and left sides of a rear 
part of the side cover 38. Orvbody flashers 5 are also 
provided on the right and left sides of a front part of the 
handle 26. 

[00431 An engine 40 is disposed below the storing box 
37, and a rear wheel 41 is rotatably supported at the 
rear end thereof. 

[0044] Fig. 6 is a side view of the vicinity of the attach- 
ing portion of the sound source unit, and Fig. 7 and Fig. 
8 are a front view and a top view thereof, respectively. 
[0045] The sound source unit 7 connected to the main 
body unit (Fig. 4) by a cable 48 is fixed to a support stay 
44 via a connecting stay 42. One end of the support stay 
44 is secured to the head pipe 24. On the support stay 
44 is mounted electrical equipment 45 (a rectifier regu- 
lator, for example). The electrical equipment 45 has a 
flange 46 (Fig. 8), which is fixed to the support stay 44 
by a bolt 47 screwed into a projection nut 43 (Fig. 7) 
provided on the lower surface of the support stay. The 
bolt 47 not only fixes the electrical equipment 45 but also 
integrally fastens the connecting stay 42 under the pro- 
jection nut 43 with a nut 52 (Fig. 7). 
[00461 The horn 34 is disposed above the attaching 
portion of the sound source unit, and the sound emitting 
port 35 is opened in front thereof. The sound emitting 
port 35 is not opened in a shape of a tetter V shown in 
the drawings but only a portion opposed to the horn 34 
is opened, in reality. The other portion is a recess formed 
on design and contributes to improving the appearance 
and enhancing the strength and waterproof capability. 
[0047] Fig. 9 is a detail view of the attaching portion 
of the sound source unit 

[0048] The sound source unit including the loud- 
speaker 12 is inserted into a rubber main body band 49 
and supported thereby. The main body band 49 integral- 
ly includes a fixing band 50. An end 42a of the connect- 
ing stay 42 is inserted into the fixing band 50 and fixedly 
supported thereby. The connecting stay 42 is fixed to 
the support stay 44 by the bolt 47 as described before. 
[0049] The embodiments described above are provid- 
ing a locking device for a motorcycle including a sound 
source adapted to emit sound upon unlocking. 
[0050] With this constitution, since a sound such as 
an electronic sound is generated by unlocking, release 
of locking may be recognized, thereby improving the 
convenience. In the case of a remote control operation, 
in particular, a user can immediately distinguish its own 
vehicle with the sound even in a parking lot accommo- 
dating a large number of vehicles, for example, thereby 
further improving the convenience. 
[0051] The embodiments mentioned above are 
teaching a locking device which is actuated by remote 
control operation, wherein the sound source is connect- 
ed to a remote control receiver mounted on a vehicle 
body so that the sound source emits a predetermined 
electronic sound for a predetermined period of time 
when an unlocking signal is inputted to the remote con- 
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trol receiver. 

[0052] With this constitution, the vehicle body is pro- 
vided with the receiver and the sound source connected 
thereto so that the locking is released and an electronic 
5 sound is emitted from the sound source to inform the 
neighborhood of the release of locking by an unlocking 
signal from a transmitter. 

[0053] The locking device for a motorcycle according 
to the embodiments comprises a remote control receiv- 

10 er 2 for a remote control operation. The sound source 7 
is connected to the remote control receiver 2, and said 
sound source 7 is provided for emitting a predetermined 
electronic sound for a predetermined period of time 
when an unlocking signal is inputted to said remote con- 

*5 trol receiver 7. 

[0054] According to an embodiment described above, 
said sound source 7 comprises a sound source select- 
ing circuit 13 for selecting an electronic sound pattern 
from a plurality of electronic sound patterns, a sound 

20 source element 10 for generating an electronic sound 
in accordance with the selected electronic sound pat- 
tern, an amplifying circuit 11 for amplifying the generat- 
ed electronic sound signal, and a loudspeaker 12 for 
emitting the amplified electronic sound signal as the 

25 sound. 

[0055] The locking device for a motorcycle according 
to the embodiments further comprises an anti-theft de- 
vice 23 for controlling a main switch 22 of the motorcy- 
cle. 

30 [0056] The embodiments described above are teach- 
ing a motorcycle with a locking device. The sound 
source 7 is mounted on a vehicle body 36 of the motor- 
cycle. A sound emitting port 35 is opened in a front cover 
31 located above a front fender 32. Said sound source 

35 7 is mounted in the vicinity of said sound emitting port 
35. 

[0057] According to said embodiment, a sound emit- 
ting port is opened In a front cover located above a front 
fender, and in that the sound source Is mounted in the 

40 vicinity of the sound emitting port 

[0058] With this constitution, since the sound source 
for informing release of locking is disposed in the vicinity 
of a sound emitting port for a horn opened in the front 
cover of, for example, a scooter, the sound from the 

45 sound source Is fully emitted to the outside and thus 
easy to hear, thereby improving the reconcilability there- 
of. Also, the sound source is disposed In a relatively high 
position above a front fender, muddy water or the like 
from below does not arrive thereat, which is preferable 

50 in respect of waterproofing. 

[0059] Said motorcycle comprises a locking device 
and flasher units 5, wherein said flasher units 5 are 
adapted to emit a light signal upon unlocking. 
[0060] The embodiments described above are teach- 

55 ing a method for controlling locking device for a motor- 
cycle with the step of: generating a sound upon unlock- 
ing. 

[0061] Said method comprises a remote control oper- 
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ation. An unlock signal is generated in accordance with 
said remote control operation and the sound is gener- 
ated upon unlocking in accordance with said unlock sig- 
nal. 

[0062] Said method further comprises the steps of se- 5 
lecting an electronic sound pattern from a plurality of 
electronic sound patterns, and emitting the sound in ac- 
cordance with the selected electronic sound pattern. 
[0063] Said method further comprises the steps of 
generating an electronic sound in accordance with the 10 
selected electronic sound pattern, amplifying the gener- 
ated electronic sound signal, and emitting the amplified 
electronic sound signal as the sound. 
[0064] In the embodiments, as described above, a 
sound such as an electronic sound is generated and 15 
emitted to the outside of the vehicle body by unlocking. 
Therefore, a user can recognized the unlocking, thereby 
Improving the convenience. In the case of remote con- 
trol operation, in particular, a user can immediately dis- 
tinguish its own vehicle with the sound from a position 20 
away therefrom in a parking tot accommodating a large 
number of vehicles, thereby further improving the con- 
venience. 



Claims 

1. Locking device for a motorcycle, characterized in 
that the device comprises a sound source (7) 
adapted to emit a sound upon unlocking. 30 

2. Locking device for a motorcycle according to claim 
1 , characterized by a remote control receiver (2) 
for a remote control operation, wherein said sound 
source (7) is connected to the remote control receiv- 35 
er (2), and said sound source (7) is provided for 
emitting a predetermined electronic sound for a pre- 
determined period of time when an unlocking signal 

is inputted to said remote control receiver (7). 

40 

3. Locking device for a motorcycle according to claim 
1 or 2, characterized in that said sound source (7) 
comprises a sound source selecting circuit (13) for 
selecting an electronic sound pattern from a plural- 
ity of electronic sound patterns, a sound source el- 45 
ement (10) for generating an electronic sound in ac- 
cordance with the selected electronic sound pat- 
tern, an amplifying circuit (11) for amplifying the 
generated electronic sound signal, and a loud- 
speaker (12) for emitting the amplified electronic 50 
sound signal as the sound. 

4. Locking device for a motorcycle according to at 
least one of the claims 1 to 3, characterized by an 
anti-theft device (23) for controlling a main switch 55 
(22) of the motorcycle. 

5. Motorcycle with a locking device according to at 



least one of the claims 1 to 4, wherein said sound 
source (7) is mounted on a vehicle body (36) of the 
motorcycle, and a sound emitting port (35) is 
opened in a front cover (31) located above a front 
fender (32), and said sound source (7) is mounted 
in the vicinity of said sound emitting port (35). 

6. Motorcycle with a locking device according to claim 
5, characterized by flasher units (5), wherein said 
flasher units (5) are adapted to emit a light signal 
upon unlocking. 

7. Method for controlling locking device for a motorcy- 
cle, characterized by generating a sound upon un- 
locking. 

8. Method for controlling locking device for a motorcy- 
cle according to claim 7, characterized by a remote 
control operation, wherein an unlock signal is gen- 
erated in accordance with said remote control op- 
eration and the sound is generated upon unlocking 
in accordance with said unlock signal. 

9. Method for controlling locking device for a motorcy- 
cle according to claim 7 or 8, characterized by 

selecting an electronic sound pattern from a 
plurality of electronic sound patterns, 
emitting the sound in accordance with the se- 
lected electronic sound pattern. 

1 0. Method for controlling locking device for a motorcy- 
cle according to claim 9, characterized by 

generating an electronic sound in accordance 
with the selected electronic sound pattern, 
amplifying the generated electronic sound sig- 
nal, 

emitting the amplified electronic sound signal 
as the sound. 
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FIGURE 1 
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FIGURE 8 
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FIGURE 9(B) 
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